OBJECTIVES. This study was designed to determine the optimal nonobservational method of measuring the delivery of outpatient medical services.
METHODS. AS part of a multimethod study of the content of primary care practice, research nurses directly observed consecutive patient visits to 138 practicing family physicians. Data on services delivered were collected using a direct observation checklist, medical record review, and patient exit questionnaires. For each medical service, the sensitivity, specificity, and Kappa statistic were calculated for medical record review and patient exit questionnaires compared with direct observation. Interrater reliability among eight research nurses was calculated using the Kappa statistic for a separate sample of videotaped visits and medical records.
RESULTS. Visits by 4,454 patients were observed. Exit questionnaires were returned by 74% of patients. Research nurse interrater reliabilities were generally high. The specificity of both the medical record and the patient Valid data on the delivery of outpatient medical care, particularly primary care, are critically important to practitioners, researchers, and policy ~ ----delivery increasingly are sought by third-party payers and health care consumers to assess the performance of health care plans and individual physician^.^-^ Despite the need for accurate data, the commonly used measures of medical record review and patient survey have not been widely validated, in part because of the lack of a gold standard. Direct observation has been proposed as such a standard, but it has not been used previously port of service delivery, depending on the particular service.
A few studies have attempted to simultaneously compare multiple methods of measuring the rate of service d e l i~e r y .~~,~~,~~ In a study comparing the concordance between physician interviews, patient reports, medical records, and videotaped encounters for detection of medication regimens prescribed for patients with chronic obstructive pulmonary disease, all four methods because of its cost and potential intru~iveness.~,~ were in agreement only 36% of the time.27 A Previous attempts to measure the rate of primary care service delivery typically have used claims data, physician self-report, medical record review, and patient surveys. Each of these measurement methods have different limitations and potential sources of error.
Claims data, although potentially limited in detail and accuracy for some data elements, increasingly are used to characterize delivery of both inpatient and outpatient medical are.^-^^ Claims data have a number of practical advantages and have been shown to provide useful profiles of many aspects of care. 11, 14, [16] [17] [18] To the extent that such files contain information on the use and content of health services, they may be useful in medical effectiveness research. However, they frequently lack critical clinical and patient-level information. Another limiting factor is the absence of validation of many data elements.19
Many studies have used physician self-report of usual practices to estimate the rate of delivery of various services, particularly preventive services. This literature has shown that physicians tend to overreport their delivery of preventive services when compared with medical record review or with patient ~u r v e y .~~-'~ Medical record review has been used to measure many aspects of outpatient care, particularly quality and process outcomes, and has the advantage of easy accessibility.2~omparisons of medical record review with tape-recorded patient visits and videotaped visits have shown highly variable rates of concordance, depending on the particular service being
In general, the medical record tends to underreport delivery of services compared to review of recorded visits.
Patient surveys of receipt of various medical s e w ices have been compared with medical record review radiology records and physician report^.^^-^' These studies have shown moderately wide variability in the degree of concordance of patient restudy of multiple methods for measuring cancer screening rates of family physicians found chart audits and patient surveys to be highly correlated, but physician self-report tended to overreport delivery of cancer screening services.23 Disagreement between patients and physicians on what occurs during an encounter has been found to vary widely with different service^.^'
The limited data on the accuracy of many measures of the delivery of outpatient medical services leaves researchers, administrators, health care purchasers, and readers of the medical literature in a quandary. Researchers and administrators need to know the most valid method for measuring the delivery of different services. Users of the medical literature need to know the accuracy of the measures being used to interpret and apply the findings of studies of physician practices. Multimethod research that incorporates different measures of service delivery in real world settings has been proposed as a method for understanding and ultimately improving the practice of medicine in primary care ~ettings.*',~~-~* The current study was undertaken to examine the interrater reliability and validity of the commonly used and relatively inexpensive medical record review and patient questionnaire methods compared with a gold standard of direct observation of the outpatient visit. The focus of this study was on comparing different measures of delivery of patient services, particularly preventive services, during individual patient visits to primary care physicians.
Methods

Sites and Subjects
In the summer of 1994, family physician members of the Ohio Academy of Family Physicians who practice within a 50-mile radius of Cleveland and Youngstown were invited to participate in a study of the content of family practice and to become members of a practice-based network designed to serve as a laboratoly for research on primary care. Physicians not practicing in family practice settings and full-time academic physicians were excluded, with the exception of 30 members of the faculty of the Northeast Ohio Universities Colleges of Medicine (NEOUCOM), who practice in community sites that function as training practices for family practice residents.
Each participating physician was visited by one of four teams of two research nurses while providing outpatient care during 2 days between October, 1994 and August, 1995. Each physician's observation days were separated by an average of 4 months to maximize variation in seasonal reasons for patient visits. The study coordinator scheduled representative patient care days and asked the office representative to schedule patients in their customary fashion. Consecutive patients seen on observation days were informed about the study in the waiting room before meeting with their physician and were enrolled if they gave consented.
Data Collection Procedures
Multiple strategies were used to minimize the possibility of a Hawthorne effect, that is, the possibility that the presence of a nurse-observer would alter the phenomena being studied. Physicians were told to follow their usual scheduling and patient care procedures. To avoid biasing their behavior, physicians were informed that the study would use multiple methods to examine the content of the ambulatory patient visit, but no specific hypotheses or study goals were shared with the physicians, office staff, or patients. In addition, the observation of consecutive patients made it impossible for physicians to spend more time or to provide more services than their usual routine without severely compromising their ability to stay on schedule. The research nurses instructed the physicians to ignore them during the observed visit, so that they could be "like a fly on the wall." Patients likewise were told to ignore the nurses' presence. The research nurses observed the visits from the least obtrusive corner of the room, from a position that avoided eye contact with either the physician or the patient. Because the presence of a nurse is a normal occurrence during many outpatient visits to physicians, the majority of patients and physicians reported that the presence of the nurse-observer did not change their behavior during the visits observed for the study.
Before the beginning of data collection, the eight research nurses were trained extensively in the use of all research instruments. This 7-week training included their initial involvement in discussions of the theoretical basis, measurement intent, and final refinement of the measures. Training involved practice with data collection, initially using videotaped medical visits and medical records from family practices not involved in the larger study. Later in the training, the research nurses practiced the entire data collection protocol at family practice office sites that were not participating in the larger study.
During the course of the data collection, the research nurses met for one half day every other week to discuss any problems with the data collection procedures at the study sites and to simultaneously but independently code videotaped patient visits and medical records from sites not participating in the larger study. Data from these 16 videotaped patient visits and copies of 19 medical records of different patients were used to assess interrater reliability.
The research nurses collected data on the content and context of the office visit, using the following measures:
1. Measures were linked by specific confidential identification numbers for the patient, physician, and date.
Each physician was visited by a team of two research nurses during two patient care observation days and 2 days during which medical records of observed patients were abstracted. During the two patient care observation days, one research nurse accompanied the physician during all visits by consenting patients. This nurse recorded her direct observation of the content of the visit using the Davis Observation Code and direct observation checklist. The other research nurse obtained consent from patients in the waiting room and gave participating patients a questionnaire at the end of their visit. Patients were asked to complete the questionnaire in the waiting room and to give it to the research nurse to be placed in a confidential envelope. If they were unable to stay, patients were instructed to complete the questionnaire as soon as possible after the visit and to mail it to the study research office in a confidential prepaid envelope. Parents or guardians of children younger than 13 pears old were asked to complete the questionnaire for their children. Patients 13 to 17 years old were given the option of completing the questionnaire themselves or with help from a parent or guardian. All patients were offered help in clarifying questionnaire items by the research nurse or by calling the study office on a toll-free number. Patients were sent a reminder postcard within 1week of their visit. Nonrespondents were sent a second questionnaire within 1 month of their visit.
Medical record review data were obtained by the research nurses on a day subsequent to each observation day. Seventy-nine percent of medical record reviews were performed by a research nurse who had not observed the actual visit. For medical records that were reviewed by the same nurse who had observed the patient visit, nurses were trained to review the medical record independently from any recollection they may have had of the observed visit. Because of the many obsewed visits and medical record reviews that intervened between the observation and medical record review days at most offices, the research nurses reported that they had little recollection of the specific visits for which they were reviewing medical records, and they were able to review and code the medical records independently.
The practice environment checklist about multiple aspects of the practice organization was completed by the research nurse teams based on direct observation and interview of key office informants, such as the office manager, during both the patient care observation and medical record review days. Billing data on the observed visits were obtained from the responsible office personnel after the observation day. Ethnographic field notes were based on brief "field jottingsfland were dictated by the research nurses immediately after each visit to the practice." The research nurse teams often shared car rides home and dictated the notes together on hand-held dictaphones, often reflecting on each other's observations. Two thousand pages of text thus were dictated to critique the study methods and to provide additional insights into the office culture and factors that were not measured adequately by the quantitative instruments.
After the first round of data collection, in which each physician was visited once, the research instruments were expanded based on the early ethnographic findings and on input from the entire team. Physician questionnaires were distributed only after each physician had completed the second observation day to avoid biasing their behavior during the study.
Measures
For this report, comparisons involve the direct observation checklist, patient exit questionnaire, and medical record review instrument. Each of these instruments contained similar measures of whether or not particular services were delivered during the observed visit, in addition to other data items. Items designed to assess the delivery of services during outpatient visits formed the basis for comparisons of the different vantage points on measurement: direct observation, medical record review, and patient report of the delivery of specific services. These items measure different domains of services, including physician history taking, physical examination, health habit counseling, diagnostic or screening testing, immunization, referral, and reason for visit.
For the direct observation checklist, the research nurse observing the office visit checked a box for each service that was observed to have been performed or ordered during each physician-patient encounter. In addition, for some services the research nurse indicated whether or not the service had been performed in response to a patient's symptoms or chronic medical condition.
Similarly, for the medical record review, the research nurses indicated whether or not particular services were noted on the chart note for the observed visit. Medical record data also were collected on delivery of services during the past year and other specific time intervals for certain serv-ices. Additional data were collected on a number of factors, including demographics, number of chronic illnesses and medications, number of years as a patient of the practice, number of visits in the past year, and presence of specific illnesses.
The patient exit questionnaire asked a wide variety of questions, including whether or not a list of services was provided during the observed office visit. Demographic questions ascertained the patients' age, sex, race, educational level, and marital status. Health status was measured with a modified4* five-item version (alpha = 0.81) of the MOS 6-item Health Survey.43 These items used a 5-point Likert response format to ask about global health status and health limitations in everyday physical activities, en~otional problems, limitations in work because of physical or emotional problems, and bodily pain during the 4 weeks before the visit.
Reason for visit was measured with the typology from the National Ambulatory Care Survey and was ascertained by direct observation, medical record review, and patient exit questionnaire."~*"or the purposes of this report, reason for visit was collapsed into the broad categories of acute illness, chronic illness, or well-care visit. Current Procedure Technology (CPT) codes were assigned by the research nurses to each visit based on direct observation and medical record review using established guidelines." During the medical record review, the nurses also rated the components of the visit that led to the assignment of a CPT code by American Medical Association guidelines: extent of history, complexity of medical decision-making, extent of examination, and nature of presenting problem.
Analyses
The representativeness of the physician sample was calculated by comparing the demographics of participating physicians with those of members of the American Academy of Family Physicians (AAFP).4Y
Several methods were used to assess the representativeness of the patient sample. First, characteristics of participating patients and visits were compared with similar data obtained from the National Ambulatory Medical Care Survey.5o In addition, the research nurses recorded observable characteristics of patients who declined to participate, including any reason that patients gave for declining. Finally, a subsample of 12 of the participating physicians reviewed the medical records of their patients who declined participation. For each patient, the physician recorded the patients' demographics and number of years as a patient of the practice. The physicians also noted their belief about why the patient declined to participate based on the physician's knowledge of the patient and the characteristics of the patient's visit on the observation day. Among patients who agreed to have their outpatient visits observed, the characteristics of patients who returned questionnaires were compared with nonreturners using the observation and medical record data. T tests were used for comparisons involving continuous variables, the Wilcoxon Rank Sum test was calculated for highly skewed ordinal variables, and x2tests
were calculated for ordinal variables.
Initial descriptive analyses used data from multiple sources. The physician sample was described based on physician self-report on the physician questionnaire. Data to describe the patient sample were obtained from the patient exit questionnaire. Additional data on the patient's type of insurance were obtained from billing data collected by each office site for each patient visit. Visit characteristics were described from direct observation data, including the research nurses'assessment of the reason for visit and the length of the visit, as timed during the collection of the Davis Observation Code data on time that the physician spent in direct patient contact. Descriptive data from the practice environment checklist were used to characterize the office settings.
Analyses were carried out using the multiple rater kappa statistic to establish the research nurse interrater reliabilities."These analyses used data from the research nurses'review of the 16 videotaped patient visits and 19 different copied medical records during 2-week intervals throughout the study. The multiple rater kappa coefficient was calculated for delivery of individual services using direct observation and chart audit form as a c o n~e~a t i v e measure of the generalized agreement among the team of eight research nurses rating the "presence" or "absence"of delivery of ser~ices.~~-j* The multiple rater kappa calculates weighted averages of the painvise proportions of observed agreement and painvise proportions of agreement expected by chance.55 Each painvise estimate is weighted by the number of subjects rated by a particular judge pair. Kappa coefficients between 0.81 to 1.00 are considered almost perfect agreement, those between 0.61 to 0.80 are considered very high agreement, those between 0.41 to 0.60 are considered moderate agreement, and coefficients between 0.21 to 0.40 are considered only fair agreement.56 Only services that were present on at least two videotaped patient encounters or medical records are presented.
Analyses of the concordance of direct observation with the medical record review and with the patient exit questionnaire were used to calculate sensitivity, specificity, and kappa coefficient^.^^,^^ These analyses compared the reference standard of direct observation with the medical record review and the patient exit questionnaire. Analyses were restricted to eligible patient groups. For example, data on provision of Pap smears are presented only for female patients who were at least 13years old. To improve the stability of the estimates of sensitivity, specificity, and kappa, data are presented only for services with at least 30 observations. A sample size of 30 was selected as a lower bound for using the large sample normal approximation to estimate confidence intervals for proportions. With a sample size of 30, a twosided 95% confidence interval for a single proportion would extend approximately 0.15% from the observed proportion for expected proportions between 0.05 and 0.95.5h
Results
Based on power calculations to test the main hypotheses of the overall study, a sample size of 120 physicians had been targeted. Of the 531 physicians invited, 138 volunteered to participate. Table 1 describes characteristics of the physicians, patients, practices, and outpatient visits observed. Physicians were demographically similar to active practicing members of the American Academy of Family Physicians (AAFP) in age (AAFP mean = 45 years), percentage in rural locations (AMP = 25%), and number of patients seen per week (AAFP mean = 103).4q The study sample represented recent demographic trends in family physicians in that participating physicians were more likely to be female (AAFP = 21%) and residency trained (AAFP = 73%).Patient characteristics were similar to characteristics of patients coming to see family physicians participating in the 1992 National Ambulatory Care Survey (NAMCS) in age (NAMCS = 38 years) and the percentage of females (NAMCS = 60%)." Patients in our study were slightly more Patients who declined to participate were estimated by the research nurses to be slightly older (mean estimated age of refusers = 45 years versus 41 years for participants, P = 0.01). A similar percentage of refusers were female (60% versus 62%, P = 0.42) and white (87% for both rehsers and participants, P = 0.79). Among the 37% of patients who gave a reason for not participating, the most common reasons were privacy (13% of total of all refusers), a "personaYreason for the visit (8%), gynecologic examination (5%), feeling too sick (2%), and being a new patient and not yet comfortable with the doctor (2%). In addition, 11 patients (2% of nonparticipants) were not enrolled because they were minors who did not have a parent or guardian present to give consent, and four patients (1% of nonparticipants) were not enrolled because language barriers inhibited informed consent.
Twelve participating physicians provided additional information on their patients who declined to participate. This subsample of 54 patients was older than participatingpatients (P < 0.001), but similar in sex, race, and number of years as a patient. The physician attribution of the patients'reason for nonparticipation revealed patient concerns about privacy as the most common reason (39%), followed by anxiety (11 %), embarrassment (7%), gynecologic reason for visit (7%), and shyness (6%).
Medical records were available for review for 4,432 (99.5%) of the 4,454 observed visits. Patient exit questionnaires were returned by 3,283 patients, for a 74% response rate. Patients who returned were more likely than nonreturners to be older, female, white, married, and to have a greater number of chronic illnesses and a longer relationship with the practice (all P < 0.01). Smokers and patients being seen for an acute illness were less likely to return exit questionnaires (P < 0.01). Table 2 shows the interrater reliability for the eight research nurses' measurement of various services during direct observation of training videotapes of patient visits and for medical record review. The kappa values were generally in the high range, but were lower for services that were not overt to an observer or for which considerable amounts of research nurse judgment was inv01ved.~For example, interrater reliability was high for all physical examination items and for most laboratory testing and counseling items. Interrater reliability was moderate, however, for direct observation of physician ordering of a chemistry panel, which might not have been explicitly stated by the physician during the visit, and for the research nurses'judgment of whether family or social history was obtained. Interrater reliabilities were lower but still acceptable for the nurses' rating of the extent of history taking, extent of physical examination, and complexity of decision making by the physician. The concordance of nurses' assessment as to whether a service was performed because of symptoms or illness was very high, with the exception of attributions about the reason for taking a family or social history, which required more judgment.
The concordance between medical record review and direct observation is shown in Table 3 . The concordance between patient exit questionnaire and direct observation is depicted in Table 4 . The degree of concordance varied based on the specific medical service. For most services, the specificity was high for both the medical record and the patient exit questionnaire, in part because most services rarely are performed during an individual visit.
The sensitivity of the medical record was low for ascertaining whether health habit counseling was performed, with the highest sensitivities being for performance of alcohol and tobacco histories and discussion of estrogen replacement therapy or contraception. The sensitivity of the medical record was high for most physical examination items and moderate to high for most laboratory testing and immunization items. The sensitivity of the medical record for documentation of any referrals was only 58% and was even lower for referrals to nonphysicians. The nurses'judgment of the reason for visit from the medical record was moderately highly concordant with the reason for visit as judged by direct observation for the major categories of acute illness, chronic illness, and well care.
The patient exit questionnaire (Table 4) showed moderate to high sensitivity for most health habit counseling items. The sensitivity of patient report of having been advised about exercise, birth consome physical examination and screening items trol, dental health, passive tobacco exposure, and that would be overt and memorable for a patient, accident prevention was less than 50%. The sensisuch as breast and pelvic examinations and Pap tivity of the patient questionnaire was high for smears. An exception was the low rate of report- ing of testicular examination by male patients, for physician ordering of a hematocrit or hemoglobin which similar findings were reported by Brown tests. Immunizations were reported with a variand ad am^.^^ The sensitivity of patient report for able sensitivity, depending on the particular imless overt or memorable examination items, such munization. Patient report of referral to another as back, skin, or head and neck examination was physician was moderately sensitive, but the sensilower. Some tests, such as electrocardiograms and tivity of report of referral to nonphysicians was urinalysis, were reported with moderate sensitivlow. The concordance was only moderate between ity, whereas patient report was quite insensitive to the patients'reported reason for visit and the rea- 
Discussion
This description of the methods of the Direct Observation of Primary Care Practice Study demonstrates the feasibility of carrying out a large multimethod observational study in busy nonacademic practice sites. The physician sample represented recent demographic trends toward increasing numbers of female and residency-trained practitioners. The patient sample was highly representative of patients seeing family physicians, although questionnaire responders showed similar selection factors to other survey research. The measurement of important variables from multiple vantage points is important for studies of variables for which there is no clear gold standard. In addition, the concurrent use of both quantitative and qualitative methods allows simultaneous testing of a priori hypotheses and generation of new hypo these^.^^,^^ Before this study, measurement of the content of the ambulatory care visit rarely had been compared to direct observation. Direct observation is expensive and potentially intrusive, but provides a gold standard for assessing the validity of more easily performed nonobservational methods such as medical record review and patient exit questionnaire. This study directly observed 4,454 patient visits to 138physicians, providing a solid basis for making judgments about the validity and reliability of nonobservational methods.
Some areas of service delivery were measured validly by both medical record review and self-report compared to direct observation. These include Pap smears, breast, pelvic and rectal examinations, and influenza immunization. Our findings are consistent with those of Montaiio and P h i l l i p~,~b h o found a high degree of correlation between rates of cancer preventive service delivery measured by medical record review and patient survey. For these services, researchers can confidently choose either method of measurement, making the decision on the basis of other factors, such as ease of access to data from each source.
Delivery of some services were more sensitively ascertained by medical record review, including most physical examination items, laboratory tests, and immunizations. Thus, medical record review is preferable to patient questionnaire for variables for which there are limitations in patient understanding or knowledge of what the physician did during the encounter. Efforts to improve the accuracy of medical record charting, particularly better recording of health habit counseling, would in- (Continues) crease the utility of the medical record for research and for providing quality patient care.
For other areas of service delivery, patient report is a more valid measure than medical record review. Most health habit counseling is poorly documented in the medical record, but is reliably reported by the patient. Others also have found that the medical record typically severely underof our patient exit questionnaire, which was comreports the provision of patient counseling about pleted shortly after the end of the visit, may not health habits.27 Among samples with predomiextend to patient surveys conducted much longer nantly minority patients, receipt of mammograafter the patient visit. phy and Pap smears were significantly overreSome items were poorly measured by both ported by patients.25,26,32 It is likely that medical record review and patient exit questionsocioeconomic and cultural factors may affect the naire. Thus, for items such as physician counselaccuracy of patient report of receipt of medical ing about passive tobacco exposure or accident services. One telephone survey of women who reprevention, more in-depth questioning of paceived a mammogram at a mobile van found an tients may be necessary than was provided by our 82% accuracy rate for patient report of having had single-item questions about whether or not the a mammogram within the past year.35 The accuphysician provided this advice to the patient durracy of patient recall declined with the duration of ing the observed visit. Although both the medical time since having had the procedure. The findings record and the patient questionnaire were moder-ately accurate for measuring if a referral was made to a physician, both measurement methods showed poor sensitivity for referrals to nonphysicians. Direct observation or other methods are necessary to accurately measure this variable. These data provide insights into the best nonobservational method for measuring various aspects of the content of the ambulatory patient visit. This information will be useful for readers of the medical literature in understanding previously published work by calling into question studies that draw conclusions based on measurement methods that our study has shown to be insensitive to the delivery of particular services. In addition, Tables 3 and 4 will be useful for quality managers and for researchers who need to choose the best nonobservational method for measuring the delivery of particular medical services.
For example, in part because of incentives involved in managed care, physicians and health care plans are increasingly subject to performance and quality assessment.61 "Physician profiles are already being used in decisions about hiring, firing, disciplining, and paying physician^."^ Because of lirnitations in the scope of claims data, patient surveys and medical record reviews increasingly are being used to create these profiles despite the lack of validity data on these surrogate measures of the actual delivery of services to patients.4,6,9,10,16,62 Our data validate some of the decisions made by the National Committee on Quality Assurance (NCQA) in choosing measures for their revised HEDIS 3.0 performance measures.62 For example, because of the higher sensitivity of the patient questionnaire compared with medical record review for ascertaining delivery of smoking cessation advice, patient survey is the appropriate choice for measuring delivery of this preventive service. The data also showed that although medical record review is accurate for ascertaining delivery of influenza vaccine to patients, the patient questionnaire was nearly as sensitive and specific. Thus, the patient survey could be used to measure this, potentially with considerable cost savings.As the National Committee on Quality Assurance and others move to expand the scope of measurement of quality of care, the data in this report will be useful in choosing the most appropriate measure for different services.
